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1 

b*/< *■ - v ecus *L-ct& i sm^m tm2 smnm 

Mf&ztitzm2 mm t.mtzm i a<omrfEE*§u-? 
m 1 k mim 2 ««wLrt u^a s it * 2 a 

A L 9ft h > * t > ?ft«St4 h > * 

iz&mLfzmm-fjyk. ioan^^cftaLfc* 

2EI£^*->£*«L^&^il^lc:fcv>T,mJfe« 1 
ami**** <t 2 aftflS-ttmsli.-tti-PirffilEJR 1 
U J: W» 2 «M?Lic i o xMiMmfe Ztix^zzki 

<&m.kirz>m%m z t-o 

rv^ci t#Si l Xfi«*« 2 IBIKoa 
[W**4] MfB*2 3ft^SSOTSB/gffiflHi^ 

mzifm-fzT.mk, mB^KommmimiR^iz^ 

LxmMZ&WL'*?->lz&-fZ>m l 8«ULtMtSI 
St, US 1 »«E?LP9, Stifle* l«MI±fc 3£&14 h 

ie?ftmt4 h >^^»-&iit*i»*L-c, «tk* i &mii*> 

5i«14h >^^«#R±tc*2iieiltit*^LT»2Ei» 
» * j&jS u ttrffisraatti h > * **<&* ii2 KISS * 

IB» 1 «^IKXcOfJie^ 1 3ft^14««K^^*LT, Iff 
ffUfit, «rfE»l»«14*Slt*«l!ft*$*i/:ffiJ* 



2 

*8te©* 2 3a«14««lt III fc, ffl8E*2 

3ft «1±*«K±. K * 2 4&tftK * ^ L T « 2 E«HS * 

u itria»2o?a«ii±*si:«rffi*2E»»*««i-a 

7 ] flfE* 2 Sfti&ttSffiBI kfH 2 E^S £ Sr 
io fc»2XI±*3»j|tR<?5-85S:l**i-*ii:lcJ: "J SS 

[0 0 0 1 J 

[0 0 0 2] 

20 (&T\ MR AMt*Et4) «i> If fK<OESlffi#: 

[0 0 0 3] M RAMT'li, p« * >; -t^*«fiKi-*5ftffig 

ftx&zfri: 2m<Dmm ru , roj K#is**-cfli 

^O^ft^rS]*, y^lcE*?*t^*# 
iA<^ «ft I- Sit * »K L T * C 4 \z X o T Rfe S * 

ft ic -b* o -c * i) , ffcWi«*«)oT<> IB$i««p *5 it 

[0 0 0 4] lBi5'f«*g<7)|%^mLt±, ^'J-fcJWia 

j: o r^-fb-r * a*> v> *9> * «8^;«t/t^m * f m l 

■b > x^ifL^ifL L fc««!-C, ai«it#0«^lftl *« # 
40 <D^t^m.!±mtk LX^klii LXft % COBRO«*0 

[0 0 0 5] *ffl<t<0^ft^^?itTv^E#i$ 
iA s lMbSS(DMRAMfli, p« V fk^irh <T>%tM 
t«oa*liJLi:, g*«*tftfitS!i* (Giant M 
agne to — Res i s tance ; i^T GMR 

[0 0 0 6] Jift, GMR»***tt ; f- (KTGMR 
jd^-tm&E) tLT#<ffli/^ittv>4#^lNiF 
so e/Cu/C o=S«l<OGMRS&*(7)'(ll±«tia6~8% 
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£L/:Mtt, 1 OmA(D-b>Xlgi:Wt^f!^a 

[0 0 0 7] £fcfc<3.££#fti-**:*, GMR»*t: 
ft fc> »9 , 3£J8tt h > * /l^Jft* (Tunnel Magn 
eto-Resistance: ElTTMRM^ft 
IS) SrJ&fflL <t i tt*»*#4?tLtv^o 

[0 0 0 8] TMRJij^r^^i-*^ (aTTMRf^t 

2 ^fc 3 *u «*»±j»»)iSr h>*>u 

a/£m2i/:0t* 1 0 4 - 1 0 6 nt*^ 0 L££*o 
T, «K 1 ^ m2^\z^xmK\U 10kO, JSSfift 
ft$2 5%*figt^^ 1 0/i Atf)-fe>X*at-C2 5 

[0009] TMRsR^-tiat^wuiaaiflijssf^-e* 

[0 0 10] *Of¥«Bfl*i§<0* y°t LT(i> ( 1 ) # 

(2) f-^I«i:I«h7>yX^^S£iL/:^, 

(3) »TMRf^^7 h 'J ***;RKeitU ft 

to j . Appl. Phys. 81, 3758 

( 1 9 9 7) #JR) WltJIltV^o 

[0 0 1 1] GMR, TMR^^-aS^O®*ffliJDXHii. 
BUT? * PJV/77^Ar^t>4fflv^:^/; 

[0 0 12] **#»»-C«*. ft¥»K?>f.xy 

f >7 (Ch emi c a 1 Dr y E t c h i n g ; lil 
TC D E fcHfcfB) . *>x.^>^(Reac 

tive Ion Etching; J^JLT R I E t K&fS 

[0 0 13] ft^KlfcfcWBLfcS U S i 0 2^0-x 
•y f - > ^-C li . ^SDX^ li K v^^ffi ttt^^uy> 
itmt Lt^B^i ^^S^ti^o L*L4#fe, G M 
R»i^, TMRfTCffl^ tl^> F e ^ Ni, Co. C 



4 

2 2 1 3 8 3 #PS) , ffc¥RJ&JSK***+# 

[0 0 14] DRAM. MPU^SiSXSUiS 

14, tttt*feO|foJi*gWi: LT, tt*tf>A 1 E«K«to 
orCuE*##<fflv^Jirv^ 0 C u ii±i£cD J: -? 
HA 1 Ox 7 f>^t:fflv^iitv^Any>^£$ 

JDXL-c*<b««*«Hl**«[Lt:. ¥ffifbi-^«*<7) 

(yvy>ft) a***S*iT^*o (ffUtfp r c c 
IEEE VMIC p 2 0 (19 9 1 ) #flg) o - *L 

ML/:St:, Cu*OE»It^fi:*IL, ffc^W 
tUMfifflf ft (Chemical Mechanical 
Polishing; BIT C M P ft <h B&K) tJ&O^ffi 
£J: OTfflffcfclfv^ E«»«Sr*ai-A*ife , r**o 

20 s fc^E««^t-c4 < Tmm^<Dmmii>mftK&m 

X-tfProc. IEEE VMIC p. 144 (19 
9 1 ) o 

[0 0 15] £*L<b*>^-*->>ttli. EMU fflEf^T) 

[0 0 16] HMfc^Uiti-aafliWi: LTii, 
tf. MOSF7 >V hB*^y>fti:J: »J 

[0 0 17] -7j. TMRfT-iMR AMi:i5fflt4» 

maiofc*, -to±»*s«r*wsE<»^te«H"*iRn 

?LO^ffi?£i: LTIi, (1) 

ttfMfex ^ ^ > i: J: ^*fe*i#ox ^ ^ > ^, ( 2 ) 

40 L> fOM#]^l/y^ h «r«MI (Se^^-7 0 n-tr 
X) , ^lo^it:fflv^iirt^o 
[0 0 18] L**L4*«^ (1) <Djj :<7)Ig 
^<Ov^^^fc*^»^*^<r)«/hinX^ffi*:«5EL. 
«WBft*w*3S»*«ii:, 4/i (2) o*ffit?«±, *«Bft 
**a«L, "7^- M/y^hJ|^tf^Migt: 

[0 0 19] 
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[0 0 2 0] **WliiOJ:9ft»«U*i-&i-4fc*^ 
[0 0 2 1 ] 

[««*»*-*•* fc*>o3MS:] *f^Citiil BE^n- 

? - v x nae a ^ «im t , z <o mmm <vm em* 
w^z> &mifo izmi£ s *l*hee*> * * - > z 

«tt S ft IS 2 BIft' < * - > * L a&t*^ K v > 
«t K J: o r »3E S ft X v »* ' t £ # fR £ 1" i> fiB&atf?- T* 
[0 0 2 2] £ fc #«9§ U J: ft (±\ SB Kit/ < * - > 

mm ztitz *m>fc&m± \z tut <b ft * i *&*t « t , 

icoKS 1 «i**XK^flS£ftfc* 2 .flMEJB 1 

mm 2 mm \zw>wl ?w:§2 ««?Lt , mria* i # 

affLrtUJBiiSSftfclS 1 Sftffitt*« t «riE* 2 ««?Lrt 
KJfcfiS; $ ft fc « 2 SfiWHt*ffi** h>^^A'>J7l*^L 
X b >*;u*<&-*«MlLfc»H8ttI' -co 

-e-ft^ftttrre» 1 43 <t vns 2 sswlk <t 0 -cmmmfc 

[0 0 2 3] £ fc^ftWfc J: ft(i\ Weil 2 

[0 0 2 4] Sfc^B^iftlf, ffiggft 2 3fcfi&1£«« 

[0025] ttt&mzxtas. **#**oe*'< 
^-v±uKsi*fi«K*^js-j-4i«i:, frsaasio*6 

tan* 1 mmm±<Dmmsm& v > * >^m&m * l 
t, Dire* 1 »«?LrticfrEan8tt h >^^«-&««r?i 



6 

t « 2 g^S £ ^> Ii t i *fif1" 4 i t * 
[0 0 2 6] i^aWUinif, ^##*«0>EiBU< 

m*mwtttzfc£LxMmm;<?-yi<z&-fz>m 1 « 

Hi, itrie«2?4fiBttm®BI±i:*2ite»SI4-^LT 

* 2 se^s * mj& l , «rte* 2 o5»«Ett«s t mm 2 
20 [ 0 0 2 7 ] £ fc*»iHi: x tux, mm 2 $m&w.m 

**R±U«Ji S ft tz m 2 X«±» 3 it&ttlRW— fflfclft* 
[0 0 2 8] 

[0 0 2 9] HI li.^Wwai*;*^ Sr^flELfeajR; 
30 [0 0 3 0] iWSg*<0^S8O«E*C^*V**J±, tt» 

[0 0 3 1 ] :0l«h7>y^J'2tTMRif 14 

7,9 2 COY- h tK&V- V m. 3 1 Jctzfc 

SJtitv>4„ fit, K*l 3 

1 SiR b 9 > V* 9 2 O K W 

4 aiiiO f V-XfIlt4 b#M?fttV»l> 0 V 
40 -^^4 b liBMgi-&-teJK£>jgiR h 9 > V*9<r>V- 

xm&imtzx^zx, 

[0 0 3 2] :©M1>7V-/X^ 2±^SHi^iitS|5 

s ft-c ^ *5 , £ cos M*e*tK 5 x \z&mm k. x 

TSBEH^^-^l l**B*£§ftTv^ 0 TffiE^^ 

-v i i am mmmm 5 {ziku htttzzi ? y ez^ 

h 7 > 2 CO FN >fl«4 a ic^ic^ft 

[0033] tsce^^ t-y \ \ ±.<r>mmm 1 2 

fi£$ft/c«S*?Ll 2 acortBBKIi, -SgJ5 s -coTSBE«ft 
50 ;^->l 1 t^Mt:»«t^J:Tt:TMRf^l 4 
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**R*t^*LTV>4 0 rcDTMRSti^ 1 4 CDfifeSiin > 9 
9 h * 9 )V l 5 4r^LT7*"-^jR 1 6 
£ D L/:^t, TMRff 1 4 liT«E*t'<*-> 1 
1 if-^fil biP3E&th'*y v^-v a >J14 1 K 
Ktt<b*LTv>*o f-^«42ti«i43i:S 

[0 0 3 4 ] 413, »§&*«8*Jfcv>*:*£i&*/tt 

[0 0 3 5 ] ifc, TMRfT-1 4^i<**ftiK 
ffi. HiHIBI»«0»jlURILTii, a*<&ft4>¥##S 

& o 

[0 0 3 6] itit>«*W«iittUiJ»t4ai Lv»j&JB 
!iKT«IH**So £iK EI 1 tRi:^«i,ll-«t 

[0 0 3 7 ] ( 1 ) > 1 1 *Mt5i 

S^±lCf^^n^.«f^ 1 2 t LTI4, Si0 2 . S 
i OF, HSQ (hydorogen s i 1 sesq 
uiozane) >MSQ (Iuethylsesqu 
i o z a n e) , 'J > ?3§t)n 9 * . A 1 2O3. 

[0 0 3 8 ] (2) T%m%k'*t>-y 1 l±<OHitl 
7DD*-^>S^*fflv>/:CDE, R I E^ig^T- 

i-4"+feSE«^4:1S«i-4^*lci±, AST*'** h JtO 
»«?Lx ? f - > f rt* mtfefctttt L T </» * x. y ■f- > V 
iimiiL^o x?f^^H07X? t LTtfu #^ 

[0 0 3 9] ( 3 ) ««?L 1 2 a :WM?L L fcifcjf K 1 2 
CVDS, J6olSf«ST**S„ SMfcJLl 2 a 
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[0 0 4 0] ##R»wl±±ffi»«14m«*JBj£i- 
1SSSc<75^S, ^*>?)«;48HR«:Iv>4:iliTMR 

[0 0 4 1 ] (4) «*RO-»*|lft*LT, 
[0 0 4 2] (5) ±«BE»OJB*ie4 

20 @fiitici!fi^?n^o •t^^*>Tfi5m®<7)^* (1) - 

(4) E««5ie-C»jftLfc»K, h >*;wn*<; TSB, 

[0 0 4 3] (6) S^f-fcXIBEtt^-V 1 6 i©l 
llitli, (1) ~ (4) EtoiSifJSfflVTft 
igc?Ll 2 a<Og|5^£ffii6&.^tc<£oTftM1-£- £?W 
-?-<7)Pg, i^ri < ±SB^« 2 3 <r>±.w>\z& 

30 [0 0 4 4 ] Lfc#oT, itlf>Ot!i^ft4-fflV»*l 

[0 0 4 5 ] ( 1 ) <®)&MX'<>9 V >^:Ui7f 

mm t%t). m=?ft&'^&itrto%fcmi*3-x.&o 

ML -tSIS^Ii* * > 5 U > rfetl&fclr &*t'&-C 
[0 0 4 6] (2) M^^'^'J >7-(;iSX7f 
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4 * «* t * * 0 tmr ojatfttts # 

o4i«a„ *«WC»i, *f«i*4;CDE, R I E^U 
[0047] ( 3 W * > 5 'J > m« <£ ^ iffilfi? 

[0 0 4 8] #$&l«rii*^J:±»EfcfcO«« 

xg izis v» r , «*js?l«# izxixftft-tz 

[0 0 4 9] ofi;, ^WOfig^^coHifetwiUov^ 
[0 0 5 0] (HI6WI1) SI 2 (a) frh (f) (4#3§ 
Xtbho fcfc* IH2 (f) l±«ifcBlfc-C**o -t**3 

TMR*?tMt4*i*iLtv*. 
[0 0 5 1 ] 112 (f) ClTjrtJ: 9 lC*Hifil^l05SfiS1± 

T»E*U<*-v 1 1 o±fflU«j*3*ifc*&li«WjJr5£ 
fflBffH.TMR*^- 1 4«^,;<OTMRf7-l 4 
OTSB^H 2 1 a s TS&E*SU'?:5'- > 1 1 CSSLtv> 
£„ TMRlf 1 4 WTSBmffi2 1 <D±MK\* Y 

>*;W*'J T 2 2 *^LT±gBmffi2 3 ^flgte h 

-e** n >? 9 Y * 9)V\ 5 *<frl.X±M&1&'*9-> 

I 6 C^Ltv^o 

[0 0 5 2] -^icin<bco*^icov^-r<75M^73r±4ISi 
its, i-Tx TSPKIR/^ - > l l &®j£-r&* l & 

II (W2 0 0 nm/T i N 5 0 nm) OflWfBllcBllf 
3 0 0 nm<DS i O 2 * & & * * HWf II 1 2t^5X 
7CVDSi:i«fttio 7t H/yXM 
3 0itt2^ mfftXHlcJ: *)H2 (a) T**-f<£ 7 

k?* h h i 3 twa*a*ffl5»*»jei-*npjB 

1 3 a ^^fiK-t^o 7nna-jK>^<D£lD#* 
*fliv>fcR I E U J: (3 . US 1 iKiMtK 1 2^SlMSl 
1 Hjt-r&*-C^ >f->^LT^?L 1 2 a £f#£ 0 * 

t i mtx-y^-yfT, y Lr««g-ra„ (m 
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2 (b) ) o y * Y Uv* Y 1 3 fcrt&jKJ: <l|£*L/i 
ft (H2 (c) ) , dSKfflOHSaEjUCT'? > Y U * 
ffiflHMfcOfci&A r 4 *>\z£2>9 *)-=.y>f^ 2 50 

MR14 0TSC1I2 1, h >*;Wn*'J 7 2 2, ±g&H 
ffi2 3 £Jfflf-f S e (122 (d) ) o 
[0 0 5 3] m?«**I]^*«« (*H 

io &4 0 cmUiTUO, SKftiB^fbO^iBltiiJUtrfa 
W -L^lcAlt-T^o T«5«S2 1 14 N i F e 2 0 
n m/C o 5 n m<£>~Jf JJg, ±MW&2 3 14 C o 2 0 n 

«L,fc„ Y >*)1>;<VT2 2i±m&l nmV>T*)U7T 

3 0 0 nmCOA 1 ^rX/N-y ^jitcj; OitaL/io (HI 2 
(d) ) 

tiSO-'f 2 £l&*LT¥SttLmi*g#i(II 

1 2 i«igc?Ll 2 aF*l<0&JR*®— K1".&o i<D£Jgl4 
3>^^h^^;H5i:ifc-5o (H2 (e)) 
ZCOfe, a v 9 9 Y * 9)U1 5COjJDXE^D**DX^ 

1 6 (4BKJP 3 0 0 nm<7)A 1 0, X^<^ ^fticl 

•)^®^JtatL/-^, 7 * Y "J V 1 t R I EiZX 

->*l&mLt:o (0 2 (f) ) o 
30 [0 0 5 4] ^Hifctaj-CNi, zi>9 9 Y * 9 )\> 1 5 <7>— 

[0 0 5 5] ±KE<7)*feOKM*(4, 
1 2 K?&£Sitrt:RJPffln 2afi:, 
RJEfl 4 ^MtJ#iM2 1-2 3 SrTfiUJtWT 

40 2 3(4. ?fg|5fl(^Hlt«L/i#SMt (4*»B#HjoV^T 

[0 0 5 6] ^tLCov>ri4.±acoi 0 JilRjUO 

f ^raP^fi!ffi-CW^l«Si»«l<0fl«^4-iS'r- 
/<tttU4fiv> 0 ico^-&. JSR^UBaPWfi)®^^ 

c v d^ic «t o mtz mft-rz - 1 x-mmx 

[0 0 5 7] *Hjftffi|UJ:it«f,TMRit C*^) 1 4 
so <DM#.*»ML1 2 a<0^lCi DSSLTV>40-C, 
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£ Bra o n n ©jf§pi-& i t # h o 

[0 0 5 8] (*ftW2) 03 (a) ( i ) l±*» 

~c&£ 0 frfcx 03 (i) fi»»JK*c-C** 0 i"^^ 

^^OM4|a'7 K (TffiE«U**->) 1 1 

[0 0 5 9] EI 3 (i) tc^-t J: 9 H**J6«OS(H81!t 
hV*^tfflW:TMR*f 1 4iiJi7°7^t io 
h > 5 Oilii:Sai:;^J 7S[5 2 2 

[0 0 6 0] *tiftfeO)ilSUov»T^IIS*ffitR 

[0 0 6 1 ] 13 3 (c) OlgtTIi, ft 1 0*«t«fc 

il2i:BPiH2atB*U^ j£BUSO*?g3S« 
^•)>hU *ffi»»fl:0*:AA r >f*>Uc£ 4^ U 20 
~->?\ 2 5 0tO7^-;K:ffofc^ TMRf ? 
1 4 <DTffl5*ffi2 l^^NiFe5n m/ I r M n 1 

5 nm/C o 5 n mCOXJf 0g£M B Efti:i: *3 M$L~? 

& Q (S3 (a) ) o gis*v^rn-x^*6«rt-eh> 

*;W<y 72 2 <h£&MI¥ 1 nm<7)A 1 2O3BS* A 1 
203^^7 h a* <b 5Mt&o 
Oft. y^xVCVDiita *)JBtJP3 0 0 nmCOS 1 O 
2^3 1 o h>*^'J7 2 2 t* 

«i-*A2 03il««Ofc*C VDJSIRffiKIRIin 0 n 
mflScOS i O 2 IBS 9X*$>bfr£tb£:mKl&m 30 

LTi3V>-C4&v* 0 (03 (e) ) o 
[0 0 6 2] *i:CMPSi:J: 0 » 1 #fi*f IBS 1 2^-31$ 

yf>/i:J: 9BIP«^»*SnfcS i0 2 l31^^ 
*-r^>o (13 (f) o fOft, *ifflOXS«i:7 
>)>FU Sffii*itKfc<afca6 2 5 ot:o7x-;^ffo 

/eft. TMRff 1 4^i:ail23^:^^Co5nm 
/N i F e 2 0 nmOZJiltSrMBEffiKJ: >K 3 K 
n * h > 5 t LXmm 3 0 0 nmCOA 1 £x 

^•^ffii:J:5itaUo (H3 (g) ) □ ^ 
[0 0 6 3] -t<0«, *ffi*«*feflJt«9mL, CMPS 

Bf^fflifci-Sik^J: »> aE*^»U**?Ll 2 art* 
®$;£ft£o (0 3 (h) ) o 
[0 0 6 4 ] -e-Oft, 3>**h>*;H5 ^JiJDX^S 

>*J£ffi*r&*2&JRKl 6tMt4o *24«R1 

6 tiJglU 3 0 0 nmOA 1 *) , ^ft[:J: r> 
£HK#»Lrt:»* 7*h'Jv* r 77>riRlEi:J:5 
EIIU<*->«:KJSLfco (0 3 (i)) so 
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-CTMR 1 4 0a«t«aV«JK«Fl4*:»faofl[^W« + 

4 £ § & o 

[ 0 0 6 5] (*Jfi«3) 04 (a) *6 (k) 
W O » 3 O t SiSXSte Wf ffi * ^ L H 
T**>& 0 4*5, 04 (k) Ji*»?^tRT?*&o +4*? 

*jx*^<Dmittm4tm'<v k (»*'<*-» i 1 x^ 

TMRff-^Mt^l^^SLTv^o 
[ 0 0 6 6] 0 4 (k) K^-tJ: 0 K#3l*M<0a&«l!* 

T«E*'<*->1 l©±Ii:MSftfc»l«lll 
2OBf5fe«0fU,TMR* : Pl 4#MSft,iOTMR 
1 4 OTSt$m* 2 1 **T«E«'<* - > 1 1 K8M« 
Uv^o TMRlfl 4C0TffiK«2 1 <DX£B 

Uti h >*;W<y T 2 2t^Lt±85IS 2 3jOTB«3 
ti, £ (7)±aii2 3 lift 2 «f/l 1 7 |*JC0^- Kvx 
^32 Sr^L"C±«Ei»/<^ - > 1 6 KSMKLTv>* 0 
[ 0 0 6 7] *i:iji6^)i«i:ov»tO|[jl*tt«:R 

[0 0 6 8] 0 4 (c) OiaSlMi, il<7)Ift«^ 

KKIJHPffii 2 a*JB*Lfc», SlffloK^ftcv 
^>hU *Bif»ftOfca6A r 4*>K£2>? 

2 5 0 tO7x-;v^ft o /:ft, TMRfT-1 4 
OTS&mH2 1 ti-6Wl 0 0 nm/T a 1 0 0 nm/ 
NiFe5nm/I rMn 5 nm/C o 5 nm<7)5il 
?ftH<£ & 0 (0 4 (d) ) o ov^T* 

CMP&K* ^T^mffi2 1 <0«ffii-eaiB*«/iOI» 
*^tT"9o (04 (e) ) o 

[0 0 6 9] 9l§*^TJ«Rffl<0XffiS« (*0S) 
7^>R, affif»»ft<Ofc*A r -f *>tz£2>? y - 
~>?\ 2 5 0tO7x^;v^tfo/:^ 
rt-C h >*;W*y 7 2 2 fc ^^IKH 1 nmOA 1 2O3 

i23^^Co5n m/N iFe20nmO2iIJ 
x/^y *9it»t^o (04 (f) ) o 

[0 0 7 0 ] -?"C0ft, ^t^^U^L, 7*h'J 
7^77^fIgi:J: »)0^(7)l/y^ 1 3 

*i-&o (04 (g) ) o ov^r% ^KIP2 
0 0 nmCOT i **8tL, ##jTVv*^ 
<hT-04 (h) i:StA-K"7^^3 2iM«o - 

1S2 3C0SDX^ff9o (04 (i) ) o 

[0071] ::tii, 0^coi «7 tc^N- Kvx 
^ 3 2<0Wffi«a*T*MM2 1 coSffcln«J: I) < 4 

^>J:^:Ix^L/:o tlU J: ^9 . h>^w^J 7 2 2 ^ 



(8) 



«BB 2 0 0 1 - 2 8 4 6 7 9 



13 

-JT2 2 a 1 203m&£tfm\mmm 1 2ii7f 

[0 0 7 2] #f?iS0!l-Cti, <^t>#>£ M 7 h *7m~ i 
^ T i WkfrhKZ^- V-?X? 3 2 £fP)&L£o V 
3 2 VftJ&mt LT!±, Wxtf, A 1 I©MSK 

SBSS2 3±ICA u^O-^ ^^V^X h 7 ■7m*Mf&'t 

[0 0 7 31 %-<Dm*. ^-m?3 2Uyf'/^ 

* v ? 7°ancD*t*4^^x.R i e <d ymiz&tf 

AliPt, Cut^^WlLtv^. 

[0 0 7 4 ] ±S$tt« 2 3 OiPlifcTflU ^~ K"7X? 
32*«Lf:Si, ^ffi^ltl¥2 0 0 nm<7>S i0 2* 
e> * * 2 l 7t^X7CVDtteJ: 

So (U4 ( j ) ) KvX^ 3 2 lcjti-S 

JT\ 3S2*fe*il8ll 7 * CMP fete 1 >m*-f £i tic 
± IJ, BElE'ft'ttfcSMKLl 7 aiMt^o (1214 

(k) ) o 

[0 0 7 5] #3Eifctf!)-Cl±, 3 2 7i*#«tt 

^LTV>4/:*, JigR^* 2 3 coi)DXiii?-Tf£, /n- K 

^3 2CS i O 2%r<Dffifcfo*m^Z>Ws / &^ ti, 
114 (j) £04 (k) OIHJK^- 3 2 <Ol&* 

[0 0 7 6] *%mffl\~ iftiX.TMR 1 4Wftttg 
$c?Ll2a. 1 7 a<?)Ittt:J:l]ItLtv>l,©t\-!- 
<Of«*S£lt4it-t?TMR14 OigfitfilS. 0T8ft# 

-ft «• 3fs o-w k mm -r *> - 1 &t # s 0 

[0 0 7 7] mfaM4) @5 (a) j6»t> (j) li*f§ 

r-*s 0 15 (j) \±mWttkr-$>z> a -***> 

[0078] 114 (j) ir^-r j: i ^mmm^mn 
T«eH'<* - ^ i i <r>±m\zr*&L$ntzm i&mm 1 

2O0f5fe«3fU,TMR* : f-l 4<7)TSRm«2 1 
£*U£<DTMR3HF- 1 4<75TSemffi2 1 7&*TWEiBl<' < 

y-vi i ics^surv^o TMRSf 1 4 cot 
g|5««2 l<D±8BKI;l:h>*;W*';7 2 2^r^Lt*2 

2 3 »i±»E»l'**- > 1 6 K»«LTV»* 0 

[0079] &u£:H.£o*j£i::ov»T<3Ki&2riS*8i 

[0 0 8 0] i5 (e) WISIfli, m2<r)%ffiMt 



14 

m— e^swt, H4 fcH-«tt»#KutE!— «F-g-*f* 
[008 1 ] -t%t>h. mmmmm^m^k. f&mm<r> 

iS^'J 2 5 0 < CcOT--;VSrtf o/cf^ [b] 
-H^Srt-C h y*;WN*'J 7 2 2 £ SrSBIlP 1 nm<7> 
A 1 2 O 3l)££ A 1 iQsf-Yv h *>f>ox;<7 

*)teWL-*Z> 0 $f>ich >*;WN*'j T2 2<7>_tg[HC 
li, h >*JW<»; 7 2 2 <D#B£«l$-f £*:i6S i N 1 
10 0 nm(0A7 >"<- v a >8£3 3 ZMfa-f&o (115 

(f) ) , a VSH 3 3 0#flt&, 3l£ISv> 

t, ^ffiUSIH2 OOnmWS i Oz^?)44*2ffii; 
Si 1 7S:^9XvCVDftt:l 

[0 0 8 2] -e-Of^, 7thVy'XH 3Wi*Igt 

s*xs*3 i^aftxsici o 7 * h u h 1 3 

[0 0 8 3] 7nn#-**>;fccD»£#*7.£fflv> 
/;R I ECi 1> m 2 &3f g£ 1 7 v v-<- > 3 
3 3 tciii- s i tx y f- > s c - <r>m^ v v 

20 3 >Ji3 3^J->f->^*x h Lti«6t4. 
(115 (g) ) , S fvi7 hxyf^/CJ: 

>)/N' y >-<- v 3 >H3 3 *-i*tSo ov>t?lSIffiO 
H^S«U-7 7 > > U a®*^"ffc^^*f) 2 5 0t<?)7 
---H'ifTo^SttC, TMRff 1 4«±a^l2 3t 
^4Co5nm/NiFe20nm(02|I^ $ P> 
n>??F^?)H 5t LTB^ff 3 0 0 nraOA 1 £x 
^ffitcj: »)*»Lfco (115 (h) ) o 
[0 0 8 4] *<D&, ^gl*?>H*)ttJL CMPr* 
l-J: i}«ffiJfl««atJ f *2*6ltitl 7tRitiii-C 
30 SB1E#W^»«?L1 7 a«5iii, (115 

(i) ) ±M«^^->^«t*«2t« 
8tl 6 ZfctfL-tZo %2±mWkl 6«±IKff3 0 0 n m<75 

* h i: R I EKJ: •) E*ft-'<^- L 

feo (U 5 ( j ) ) 

^HJft^Jl- ±*U^TMR 1 4 (Dfmimm.ll 12a, 
1 7 aco^tci ^^LTV^W-c-J-o^^ggH 

40 [0 0 8 5] J3l±#i£LfcJ: 9 

[0086] i^xici;*), 7^0#14;&"ffc, >) 

»**«Of$»*ft«i"4Cit*»iiri6i:ft*. 
[0 0 8 7] 

so f 



(9) 



*NSB8 2001-284679 



15 

[12] **9!©tU*«0»SiettK*^OI(rffi** 
[113] *»WOHJ6ffl|W«itX«ftlcS5^o»fHS-* 
[1214] *»H©3lll«0«SIS«ffc**0l(flH*^ * 



16 

[in 5] *i§wo^ife^Josiiiettn*^-c7)8(fM*^ 

1 1 l-T»ElU^->, 12-»1 

«IMK 12 a, 17a-8M*?L 14-TMRf?, 
^•••n'/^MJ'JK 2 1 •••TgRliffi. 2 2 ••• > > 
*;WOJ 7> 2 3-±«*«, 



12 — 
11- 
6- 
5-f 



[HI] 
12a 



c 



4a 3 4b 



41 
15 



14 



(a) 



(b) 



(c) 



Id) 



(e) 



[0 2] 



13a 

4-12 

-11 



.12a 



( 



.13 
11 



,12a 



.12 
.11 



22 14 
21 



23] 
22 M4 

21 J \ 15 



M1 12 



-12 
-11 



231 
22 MA 
21 J 



XeS^L^ 12 



2001-284679 



[H 3 J 



1841 



(a) 



*-11 



(b) 



12a 



(c) 



(d) 



-11 



(f 



12 a 



=d-11 



^21 
-12 
<11 



(e) 



13 (f) 



(9) 



(h) 



-*8 



i — 




15 
'23 



4-12 

22' 23 
21 15^-23 22 

as 




/ — lu ' 21 1 

[ /H" 13 



,13 



-12 
=M1 



21 



^22 

•12 



Mi 

(i > ~ 32 



(d) ,12a (j) 21 



(e) 



17a /1 6 



21 



12 

3Tn 







^17 
-22 




12a ^11 


M2 




[15] 



(g) 21 



17 

33 
22 




